High linoleic acid diets ameliorate diabetic nephropathy in rats.
The value of high polyunsaturated fatty acid (PUFA) diets in preventing diabetic nephropathy in rats was studied. Diabetes was induced by intravenous injection of streptozotocin (SZ), 65 mg/kg. Rats were divided in four groups fed diets containing 11% fat for 38 weeks. Dietary fat derived from four sources: beef tallow (BT; rich in saturated fatty acids), evening primrose oil (EPO; rich in gamma linolenic [GLA] and linoleic acids [LA]), safflower oil (SO; rich in LA), and fish oil (FO; rich in eicosapentaenoic [EPA] and docosahexaenoic [DHA] acids). Ultralente insulin was administered every other day to maintain the blood glucose levels between 11.1 and 22.2 mmol/L (200 and 400 mg/dL). The diets prepared with EPO and SO had a clear beneficial effect on proteinuria, glomerular sclerosis, and tubular abnormalities, as compared with BT. Both diets also increased the ratio of renal cortical production of 6-keto-PGF1 alpha to thromboxane B2 (TXB2), the stable metabolites of PGI2 and TXA2, respectively. They did not induce significant changes in plasma lipid composition. The FO diet did not have an effect on renal disease, but decreased plasma lipids and inhibited eicosanoid synthesis by platelets and kidney cortex. FO feeding was associated with a lowered 6-keto-PGF1 alpha/TXB2 ratio. It is concluded that high LA diets are protective in this model of diabetic nephropathy. The effect may be secondary to modifications of the eicosanoid balance. Diets containing FO have a beneficial effect on plasma lipids in this model.